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(57)Abstract: 

PURPOSE: To provide a battery having the large 
charging-discharging capacity and less deterioration of 
charge efficiency by providing a negative electrode of 
the multilayer structure having a carbonic substance, as 
a principal component having the respective specific 
values of an H/C atomic ratio, spacing and a fixed value 
on the basis of a Raman spectrum analysis, and a 
specific electrolyte. 

CONSTITUTION: A negative electrode is of a multilayer 
structure having carbon of a high graphitization degree 
as an inner nucleus 2, carbon of a low graphitization 
degree of its surface as an outer nucleus 1 and the like, 
and has a carbonic material as a principal component 
which has an H/C atomic ratio 0.08 or less, spacing of 
the (0.02) surface according to X-ray wide angle 
diffraction which has two peaks of 3.35 to 3.43&angst; 
and 3.43&angst; or more, and a G-value 0.4 or more 
shown in an expression at the time of a Raman spectrum 
analysis using an argon laser beam of a wavelength 

5145&angst;. On the other hand, the electrolyte is made by dissolving an electrolytic salt in a 
mixed solvent containing a cyclic ester compound and an ether compound or a chain ester 
compound. A secondary battery having the large charging and discharging capacity and of which 
the charge efficiency lowering due to the use in a continuous cycle is little can be obtained by 
using these negative electrode and electrolyte. 
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ft U H©)SI«iS»?o 

<3) XfU>-7^>*x>-XfU>7n7 d^fi'&f*. 

© i . 2-*yy*yxx x?- 

f-Uy^^F^ *U^DliU>**t/F. #yxtf* 
natKUX #'J*X7r*X tfy^vfLtfxy-r 

-K Xf y-7fn5*h>4H 
;MH, k<»ci3KU**^x^U>8B«: : &-rSfeOAW* 

#£>r »su<»i o-»s-cBr'w±. 

J:0»*L<ttl O^S-cnr'fiU:* *6JC»*L<f4 
1 0- 4 S-cnrU^±, fc<JC»SU<«l O-'S-cnr'W 
±-C*«. *»WK«V^K«Jl« (A) k±3SO*» 

[0 0 2 5] Wt*0«»»J*ffllr^«»&, RtSSMO 
WMtOKStt, !ff^L<«10|i mfitT, <fc L < 



(7) ^¥5-2 9 0 8 8 9 

12 

U *y Ftt -r r y ;1/*WT 

k<K»*bv\ (A) 
*Jfc<D»&ffl^«\ KJRffife (A) 1 0 0 L 
T\ tt»ffl3V»SL<tt0. 1— 3 0fiSfflk <fc9£?£ 
L<&0. 5-2 0fiSa$> £e>lC$?*L<fil-l 0 

So fc£Wi*©<fc3a&«£:Prt/*y&IB> fcOtot* 

ftl^bd&OE&Wfrtt* 0 0««*WC»L 

T. 4Iftt^^tf»*t<ti7 Oil««T, £0 
#SL<tt5~6 OfiSSS. «&fc#*L<W:l 0-5 
OSagP. fc"<te#*L<tt 1 5-4 o . 
#5WlcJB^*tf8RMtl (A) tt, «tt90*§*HFJ£<D« 

F«*H. ffiWcBBTe**. 

[0026] ffismoa»3 c©j:5icbT»6nft 
»&^ufe«ffi^f*tcffl«p*n«y^->A<o«ti. fi 

»#1 5. »^L<t40. 0 3 0-0. 2 5 0 

saas, cfc^$fSu<cio. o 6 o— o. 2 o om»sp> 
^5>tcfi : SL<(4 0- 070-0. i sosagp. t<\C 

tt?£L<& 0.075-0. 1 2 Ofiagfl. ^t»^L< 
C40. 0 8 0 — 0. 1 0 0BagffT*&3o C<D<fc«5&Kf£ 

xtt (a) *fflv^*«wo«««4. ant. ^xmm<o 

50 *«kLTfflv\ -b^<U-#-*^UTIEak««f** 



-7- 



(8) 
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[0027] [WBfflQ *»«oz::A«»*cffl^^6n* 
WWKkLTtt, S«xxf;Wt^i^, 8-9 0vol 

10-7 ovoi%*»rr*»*»flwc. mft?M«^r§» 

fifttsx- rMt^m<omh LTtt, l , 2 h 
^->x^>, ^^*>>X— (1 2 -crown- 4 a 

fctf-?#£o Stcs miK^TMt&VQt Lt(t v^x 

*©WRx*^;Wfcfr»H\ »£L<te i o-8 Ovoi 

%, «kt)»Sb<« 1 5-7 0vol%, ?5t»SL< 
ti 1 7 — 6 Ovol%, at^L< i*2 0 — 5 5vol%T* 

££ 0 ^^^^x-xMb^av^Llg^xxv 1 ;!/ 

fb^KUi. #£:L<te 1 0-8 5vol%. £9£?£L< 
ft 1 5 — 8 Ovol%, «6lC»*b<« 1 8 — 7 Ovol 
96, i:<tcSf*L<fi20 — 60vol%. S£>S?£L< 
1*3 0—5 0vol%"t?fe£ 0 «»MffikLTte, LiCI 
04 x LiPFe. LiAsFe. LiBF4, L i S Os C 
Fs. LiN(S02CF3) 2 &£(D7A'j3V&mi&. Th 
57;l/*;i/7>^9a5*ffl^*i:i:tf"P*So 

[0 0 2 8] [— ^*?fiOffl»jiT) Z^«»tt, # [ J* 

*flai^fc«?fiT«, ftMSKisi^T. 3tt»$u:s*s« 
m^nr. jC35S*<D«asffi^Jtffr*o late 



74 



70 



20 



5-290889 



[0 0 2 9] Cfflfi^ffi) ftfc*»HlC»^T, 
(>T) XSBUEftmSf : (0 0 2) SOSHHI (doo 2 ) 

*fe{fcLfcCuKal***aifcU S«af^77*h 
OffilBcte. v^5a-l/>7, ffiJtB3% KIRS 
fflV^o (0 0 2) ssfjcta^-rsaiSeD^-x^ 
lit (0 0 2) ffiO»IEft»*»-So ccofif^e- 

[0 0 3 0] 
[R4] 

A 



d 002 - 



Z sin<? 



CA3 



A : 1 .54 1 8A 



6 : d..«£ffi£T*Mft 

[0 0 3 1] (2) cfK»W^^:Lc 

[0 0 3 2] 
[»5] 

K - A 

Lc= CA:i 

i9 • cosd 



[0 0 3 3] BVim^KlCltO. 9 0*fflV^fco A. 0 
(a) h7b 

(/N) 

[0 0 3 4] 

so mmm 1) 



-8- 



1> 



(9) 



«fBfl¥ 5-290889 
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( 1 ) fLffiwrncomm 

e 7 f iog *mm^ffi.T 2 °c/ft<omsMmx* 500 

•CigSiBU 5 0 0tT'3 0»«j*Lf: o SSJClOt 
/^SSMt 2 8 0 0 t^rSls 2 8 0 0tt*3 

X»j£ft@Sffc:*^Tdoo2a<3. 3 6 At'So/c 0 C<D 
T, if c OKf a - r ^ > 

2 0 •c/^osisasfi-c 1000 ■cjawau 1000 

tT3 0»FI«Mlfco £<DJ:5tcLT, SfcftSRlR 

/Co Cft*«<»»LT¥*5ttSl 8 /itn^KiRIft 
(A) hbfco «fc*SK*K«n ooll»fc»U 

(5145A) *ffl^f:7WX^* hMMfflcfc^ 
T> tUKGfflK* 0.9"P*t)fc SfcH/CJgmtW: 
O.Olt^fto Xl8j£#llE]ffilC*3^T\ doo2 

tf3. 3 6 Afc3. 5 2 A0 200fcf-^^:WLfCo Lc 
tt*tl€ f ft4 6 5Ai:27 At'Jofeo *^S«2. 1 
7g/cm 3 T^of:o C 9 3 BSffCCtf U 

(2) lEffiftsows 

V2O5 -P2O5 5 0 0mg x #'Jff77;Wnxf!/ 
>2 5mg > «^7V*2 5mg«a>IU >— Mfc 

(3) ft?fi*;l/0«iafcSffitt^»ffi 

^ 1 



16 



HL/Cc f5l»cLt»tl. 2mAT*7«fB 

^d^mLfco CflMffi*. l^e;l//lOLiCI04* 
:/nt?U>#-#*-h (2 5vol%) ^Xfl/>i3- 

(2 5vol%) ti/^foX—X^—h (5 0v 
ol%) (0«-&»!«Jc:»lW**fc»«*4aibfc*uyo 

fc 0 cn^ (OX) toffiSffiicM^T. STOcimA 

^tiST3. 0 v^ffit 1 . 8 vjaa«-rs»^*3» 

/o 05gb/*co 3^i';i/lfciow*;i/|o«ftt*Si 

[0 0 3 5] (Jt«« 1) 

( 1 ) nmmm<Dm$n 

002^3- 3 6 A. H/CJgmttfO. 
»#fK43^TGfit#0. 1 8T'&9, ¥^ttfttf 1 5 /x 

(2) mmmm^mm 

(3) «ffi-fe;l/^«J5Jtfc««fittfiEOI¥ffi" 

[0 0 3 6] (it««l 2) HfiKffil 1 t*5V^T, S^-b 
;l/*OH«¥iKi:LT^nei/>*-3p*— h (5 0vol 
%) fcx^u>*— h (5 0voi%) os^sast 
tc l i c 1 1 ^e;l// 1 

[0 0 3 7] 
[111. 





mm 4 


(ruAb) 








1 


10.3 


10.1 




1 . 1 


1.0 




4 . 1 


4.0 



[0 0 3 8] 

tzmmnW (A) SrJMEtU 



50 
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